Abstract-In this paper we present a systematic method to scale the integrators output swings of EA modulator. It proposed method to alleviate circuit non-idealities. 1 
I. INTRODUCTION
Nowadays oversampled EA modulators [1] are the most commonly used A/D converters to achieve a high-level precision and are more and more developed in Continuous-Time (CT), Fig. 1 , for several advantages compared to the DiscreteTime (DT) modulators. There has been a lot of work on the coefficients determination in DT [2] and in CT [3] [4] but they only took into account the system level design and the stability of the Noise Transfer Function (NTF). When it comes to circuit implementation, these coefficients must be scaled in order to limit the signal swing at the output of the integrators. This problem has already been considered in discrete-time EA modulators [5] [6] [7] .
In this paper, we present an easy and systematic approach to scale DT and CT EA modulators. It will be shown that in the case of CT ElA, the coefficients of the modulator can also be scaled to reduce the effect of some circuit non-idealities. In section II., we present the scaling method which allows to limit the integrator output swing. In section III. we demonstrate the efficiency of the method with two different continuous-time EAL architectures and how this method can be used to increase the circuit performance. The conclusion is given in the section IV.
II. DESCRIPTION OF THE METHOD
In the following we assume that the DT coefficients are given using R. Schreier toolbox [8] and are transformed to CT using the technique described in [4] . The NTF is optimized to reduce the quantization noise power in the signal band while ensuring the stability of the modulator by placing the NTF poles inside the root locus unit circle. A. Scaling
The idea behind this scaling method is to preserve the same NTF:
1 + HDACHd (1) where Hd is loop filter and HDAC is the feedback DAC filter, Fig.2 ii. distribute fi in such away to be canceled in Hd final expression.
As shown in Fig. the Fig. 1 (a) and we determine the signal wi(s) at the point B of the same figure: The value of the desired output depends on system and circuit levels choices and can be different for each integrator.
III. EXAMPLES
We have implemented this scaling method in a EA behavioural simulator and we consider continuous-time EA of which NTFs were determined in DT with the Schreier toolbox [8] and were transformed to CT with modified z-transform method [4] . The simulation models are ideal and just have saturations at the integrators output. In order to show the several advantages of using the proposed scaling method, we will study 2 different examples. In the first example we are just looking for reducing the output integrators swing, subsection A., and in a second case we demonstrate that the scaling method may be used to increase the linearity of the modulator, subsection B.
A. CT 6th order Bandpass EA First we consider a CT 6th order 1-bit Bandpass EA\ modulator with its original coefficients. In Fig.3(a) most of the integrators would overload in circuit implementation. The 5th and the 1st integrators are the most critical. In order to decrease the swings we apply the previously described method. We scale the integrators output swings to 0.6 (Normalized to VRi F ) In Fig.3(b) we can see that the 5th and the 1 st integrators output swings are obviously attenuated. On the other hand, to study the effect of scaling on the Signal to Noise Ratio (SNR), the 2 EA modulators having the coefficients listed in tables 1,11 have been simulated with the output of the integrators being saturated to +1 and -1. From Fig.4 we can clearly see that while the SNR of the EA using the original coefficients is significantly degraded, the SNR ofthe scaled coefficients is identical to the EA without saturation. To illustrate the STF conservation we can see in Fig.5 the NTF and the STF which have not been affected by the scaling factors.
B. 3rd order CIFB 1-bit
The first integrator of the EA is the most critical, its performances affect directly those of the modulator. In the specific case ofa current-mode CT EL\ modulator [9] , the non-linearity of the first integrator can be reduced by changing its gain. The scaling method presented in this paper allows to adjust this gain 
